misdiagnosed and treatment must be thoughtfully directed with this possibility in mind. We present a case report illustrating the challenges to accurate and timely diagnosis of primary angiosarcoma of the breast despite thorough preoperative work-up.
The patient is a 44-year-old nulliparous woman with no significant past medical or surgical history. Her most recent mammogram demonstrated only bilateral fibrocystic disease. She presented to one of the authors with a two month history of a rapidly enlarging right breast; most notably with deformation and fullness of the superior pole. An ultrasound performed in the office revealed a 15-cm lesion of the right breast and subsequent fine-needle aspiration (FNA) was performed. The aspiration biopsy showed dissociated and clustered bland spindle cells. Some tumor cells exhibited mild cytologic atypia with intracytoplasmic metachromatic material which may represent degenerated red blood cells, and nuclear membrane irregularities (Figs. 1, 2 ). The diagnosis was that of a spindle cell lesion.
A subsequent core biopsy showed areas of vascular proliferation with individual channels isolated from one another; there were also areas of anastomosing vascular spaces lined by mildly pleomorphic endothelial cells with rare mitotic figures (Fig. 3) . A diagnosis of hemangioma was made.
A magnetic resonance imaging (MRI) confirmed a 6.6 × 6.3 × 7.4 cm enhancing heterogeneous, hyperintense mass on T1-and T2-weighted images in the right breast with superficial feeding vessels and skin contact without intramuscular extension (Fig. Vascular tumors of the breast are very rare. Angiosarcomas account for only 0.04% of all breast tumors and 3% to 9% of breast sarcomas and may be primary or, more commonly, secondary [1] [2] [3] [4] [5] . Primary angiosarcomas of the breast require a high degree of clinical suspicion for accurate diagnosis and appropriate treatment. Even so, they may be 4). The following day, she underwent right partial mastectomy with excision of the mass with a margin of surrounding breast tissue. A partial mastectomy was performed in place of simple excision of the presumed hemangioma due to the size of the lesion and the possibility of malignancy despite imaging and biopsies suggesting otherwise. Intraoperatively, the mass was noted to be heterogeneously solid and cystic. A lymph node in the tail of Spence was biopsied. A large defect was created by the resection requiring mobilization of a medial pillar of breast tissue to fill the defect with good cosmetic outcome.
Final pathology revealed an ill-defined infiltrative 9.0 cm tumor composed of inter-anastomosing channels and blood lakes lined by atypical cells including focal hobnail cells. There were multiple solid areas of tumor demonstrating a high mitotic rate (up to 25/mm 2 ). No tumor necrosis was identified. Immunostains for CD31, CD34, and ERG highlighted the tumor cells in the solid areas as well as the cells lining the interanastomosing channels confirming the endothelial differentiation of the tumor. Overall, the findings were diagnostic of angiosarcoma, grade 3. Anterior, superior and inferior margins were positive for malignancy. The lymph node was negative for sarcoma.
This case is unique for a variety of reasons. While the size and growth of the mass presented was more consistent with angiosarcoma than hemangioma, clinical evaluation is non-specific. Often, patients have only a painless mass with a bluish hue only as in this case [1] , leaving physicians to rely on radiological and pathological data for diagnosis prior to definitive excision. This patient's initial diagnosis of benign hemangioma was predicated on multiple imaging and tissue studies. When found on mammography, angiosarcomas present as poorly defined masses without calcifications with 19% to 33% being mammographically occult [1] , as in the patient's case. Ultrasound findings in breast hemangiomas demonstrate heterogeneous echogenecity without acoustic shadowing [1] . While the patient's ultrasound imaging demonstrated mixed echogenicity with both peripheral and central vascularity, acoustic shadowing was present and the vascularity was not uniform throughout the lesion. An MRI was obtained to better delineate the lesion's extension within the breast. MRI typically demonstrates a hypointense lesion on T1-weighted images and a hyper-intense lesion on T2-weighted images [5] . The patient's MRI results, however, demonstarted hyperintense lesions on T1-and T2-weighted images without extension into the pectoralis fascia.
FNA results of vascular tumors of the breast are largely indeterminate and may show hypocellularity; however, it is often not adequate to differentiate malignant from benign vascular tumors. The patient's FNA showed an indeterminate spindle cell lesion. CNB is favored in the diagnosis of breast vascular tumors as it is touted to definitively differentiate benign and malignant lesions. Despite an adequate sample, CNB incorrectly identified the lesion as capillary hemangioma. Cellular markers of angiosarcoma are not useful since they simply demonstrate the endothelial (vascular) nature of the lesion; a feature both lesions share (personal communication). As illustrated in this case, the diagnosis of angiosarcoma requires a high degree of clinical suspicion and is very difficult to differentiate from benign hemangiomas [1] , a capillary hemangioma in this case. Both confirmatory imaging and tissue studies contributed to the misdiagnosis on initial presentation.
The treatment of benign hemangiomas of the breast is simple excision whereas treatment of angiosarcoma requires complete local excision with margins or total mastectomy [1] . Mixed results have suggested that radical surgical intervention does not offer a significant survival advantage compared to conservative treatment. Despite the tissue diagnosis of a benign lesion, the mass was removed with a cuff of normal breast parenchyma with intent to remove all visible tumor with margins given its large size. While the role of adjuvant chemoradiation in the treatment of angiosarcoma of the breast remains controversial, she has elected for conservative expectant management and will forego adjuvant therapy at this time.
We present the case of a 44-year-old woman with a rapidly enlarging unilateral breast mass initially diagnosed through imaging and tissue biopsy as a capillary hemangioma, but found to be grade III primary angiosarcoma on surgical excision. This case illustrates the importance of clinical suspicion in vascular tumors of the breast as imaging and tissue studies may be indeterminate and misleading. When clinical suspicion remains high despite biopsy results, complete excision with margins or mastectomy should be undertaken while awaiting final pathology.
